We report on the illegal trade in ivory and elephant parts in the Special Development Zone of Mong La, Shan State, Myanmar, on the border with China. Mong La caters exclusively for the Chinese market and is best described as a Chinese enclave in Myanmar. We surveyed the morning market, shops and hotels in
Introduction
Trade in ivory is seen as a major impediment to elephant conservation, both for the Asian and African elephants alike (Choudhury et al., 2008; Wasser et al., 2010; Blanc et al., 2011; Vira and Ewing, 2014; Doak, 2014) . Several Asian countries, in particular China and Thailand, have been identified as major importers and users of ivory Underwood et al., 2013) . In 2007 China was granted permission to import 62 metric tonnes of African elephant ivory to be traded by government-approved ivory processing and retail outlets only. However, in recent years China has been implicated in the import of illegally sourced ivory from Africa and Asia (Wittemyer et al., 2011; Milliken et al., 2013) and about two-thirds of the ivory sold in shops in southern China lacked the required documentation . In addition, neighbouring countries including Vietnam and Laos have been shown to act as gateways of ivory into China (Stiles, 2008; Nijman and Shepherd, 2012a) .
Sharing a large border with China, with significant populations of wild and domestic Asian elephants Elephas maximus, and having strong economic ties to China and high levels of corruption, Myanmar is a potential gateway of illegal ivory into China (cf. Shepherd, 2002; Martin and Stiles, 2002; Vigne and Martin, 2002; Stiles, 2004; Felbab-Brown, 2011) . We focussed on the town of Mong La, in the easternmost part of the country on the border with China, and a known centre for wildlife trade (Davies, 2005; Peterson, 2007; Shepherd and Nijman, 2007; Oswell, 2010; Felbab-Brown, 2011) , to assess the trade in ivory and other elephant parts.
Mong La is situated in one of 24 Special Development Zones ('Special Region 4'), designated in 2001 as part of an overall plan to reduce poverty, raise the standard of living, and narrow the gap between urban and rural areas (ADB, 2006) . The main road through Mong La is part of the R3B route linking Kunming ($700 km northeast of Mong La) to Bangkok ($1100 km south of Mong La) and forms part of the North-South Economic Corridor http://dx.doi.org/10.1016/j.biocon.2014.08.010 0006-3207/Ó 2014 Elsevier Ltd. All rights reserved. (Tsuneishi, 2009 ). Mong La is strategically situated across the border from Dalou in the Chinese Province of Yunnan and is about 100 km from the town of Xishuangbanna (2010 population $1.1 million) that is served by an international airport. From there are daily flights to the major ivory trading centre of Kunming (2011 population $6.5 million) and other major towns in China, as well as international flights to the known ivory trading towns of Vientiane (2014 population $800,000) in Laos and Bangkok (2010 population $ 8.3 million) in Thailand (Nijman and Shepherd, 2012a; Doak, 2014) . On the Myanmar side Mong La is an 80 km drive from Kentung, with its airport having flights to four major towns in Myanmar, including Tachilek on the border with Thailand and a known centre for ivory trade (Shepherd and Nijman, 2008) .
Special Region 4 is controlled by the overlord Sai Leung (aka Sai Lin; Chinese name Lin Min Xiang) and policed by the 3000 strong National Democratic Alliance Army of the Eastern Shan State who enforce their own set of laws (Oswell, 2010) ; the Myanmar central government have limited authority in Mong La. Mong La's position on the border with China's Yunnan Province allows for cross-border trade with China. Starting in June 1989, when Special Region 4 was granted virtual autonomy, the town was developed by Chinese investors and focuses on the entertainment industry, with numerous nightclubs, brothels, exotic meat restaurants and 24-h casinos (Davies, 2005) . The surrounding countryside has seen an increase in vegetable and cash crop production as to supply the Chinese market. While Mong La is situated within Myanmar its outlook is firmly directed to China. About 80% of the people working and living in the area are Chinese. Chinese (Mandarin/Putonghua) is spoken widely in Mong La, all signs are in Chinese characters, the mobile phone network and electricity providers are Chinese, and the Chinese Yuan Renminbi, and not the Myanmar Kyat, is the currency of daily use. Local time follows Beijing Standard Time and is 1.5 h ahead of the rest of Myanmar.
Asian elephants are a totally protected animal under Myanmar's Protection of Wildlife and Wild Plants and Conservation of Natural Areas Law of 1994. Killing, possessing, selling, transporting or transferring protected wildlife, or any part thereof, without permission, is punishable with imprisonment for up to seven years and/or a fine of up to Kyat 50,000 ($8183). Despite this, at least up until 2007, the government's Myanmar Timber Enterprise that manages several thousand domestic elephants used in the timber industry, auctions ivory, most likely sawn-off tips and tusks of elephants that have died of natural causes, locally with permission of the Ministry of Forestry (now Ministry of Environmental Conservation and Forestry) (Shepherd and Nijman, 2008 Elephant parts (skin, molars, etc.) were easily identifiable, and based on conversations with vendors we consider it highly likely that these all originate from Asian elephants. Ivory parts were checked regularly to verify that they were genuine elephant ivory and over the course of the survey we only encountered some 75 items of fake ivory, all displayed in the lower-end price shops. In 2013-2014 one shop displayed 5 carved hippopotamus Hippopotamus amphibius canines and we did not find any mammoth Mammuthus spp. ivory for sale. Photos were taken opportunistically, particularly in the open market, but many of the specialized shops did not allow photos to be taken. In 2013-2014 we requested prices of the most common ivory items (>50 items observed) in five shops (given in Yuan, here converted to US$ at an exchange rate of 6.10 Yuan to the dollar); no prices were requested for elephant parts or whole tusks as we, two Caucasian males, are unlikely to be genuine buyers. We estimated the retail value of the ivory openly for sale, excluding the rarer carvings, by multiplying the number of items observed by the average asking price. For whole tusks (raw and polished) we conservatively used a value of $2500 per tusk based on prices reported by Stiles (2008) , Stiles et al. (2011) and Martin and Vigne (2011) .
Results

Trade in elephant parts
Asian elephant skin pieces were widely and increasingly available (2 shops and stalls in 2006, 14 in 2009, 10 in 2013-2014 ). All we observed an estimated 1470 pieces in various shops (25 in 2009, 1050 in 2013-2014) and the morning market (4 pieces in 2006, 203 in 2009 and 188 in 2013-2014) . Apart from an estimated 100 pieces that were soaked in alcohol in 2013-2014, elephant skin was sold dried (Fig. 1) . In size they averaged about 10 Â 10 cm to 12 Â 12 cm, ranging from 5 Â 5 cm to 30 Â 30 cm. All parts of the skin were used including for instance parts of the tail and the trunk, but we did not observe any ear pieces. Most pieces were displayed individually, laid out on mats or in display cases, but in 2013-2014 one shop had two large boxes with skin pieces, conservatively estimated at 500 and 250 pieces each. Other than skins we observed only small amounts of other elephant parts; these included two molars, a trunk tip, and five rings made out of elephant's tail tip hair.
In the Mong La zoo a single adult female was observed both in 2009 and 2014. According to our guide at one time 10 elephants were present but two died and the remaining 7 were sent to one or more elephant tourism camps in Thailand. In 2009 the zoo shop had some 200 pieces of ivory for sale and 25 pieces of elephant skin. In 2014 the shop carried 22 pieces of ivory, including a tusk tip, two molars and the skull of an immature elephant. A nearby shed housed a near complete skeleton of another elephant. Both skulls lacked tusks. (Table 1) . Only two tusk tips were observed, one in a shop in and another close to the Mong La zoo and were said to be from zoo elephants. The most common items were pendants, bangles, necklaces and figurines. The pedants were generally large (often measuring 6 Â 4 cm or larger) but most other carvings were relatively small. We observed few carved whole tusks ('bridges') but no large figurines (>50 cm) or intricately carved screens or lampshades. The carving was of good quality but not spectacular and many items (bangles, necklaces, seals, chopsticks) did not require a high level of craftsmanship.
Ivory trade
Spatially the trade in ivory was largely separated from the trade in elephant parts, with the trade in skin pieces taking place almost 
Table 1
Volumes of ivory observed in Mong La, Myanmar, 31 December 2013-2 January 2014, with asking prices (in US$) for the most commonly observed items, with inflation corrected average prices for Guangzhou and Fuzhou, China , Ho Chi Min City and Ha Noi, Vietnam (Stiles, 2009 exclusively in the central market and the ivory trade in specialised shops. Only some general wildlife shops offer both skin pieces and ivory for sale. Tusks were mostly sold in general wildlife shops, although some of them were on display in specialised ivory shops. While most shops displayed less than 100 pieces of ivory, often far less, in several shops large display cases were present suggesting ivory was an important commodity. The largest number of items observed in a single shop was 663. None of the luxury hotels displayed ivory but small amounts were for sale in mobile phone shops and electronic equipment outlets. All items were displayed openly, including all whole tusks.
Origin, clientele and monetary value
As outlined in the introduction Mong La caters for the Chinese, and indeed all the evidence, including information from vendors, suggests the ivory in Mong La is destined for the internal Chinese market. While there is an official border crossing on the main road from Mong La into Dalou there are numerous other non-controlled roads and tracks linking the two countries to such an extent that the border can be described as porous at best. All shopkeepers in Mong La were Chinese and all clientele we observed in the markets appeared to be Chinese. According to the vendors the main clientele were indeed Chinese. Carving was done by Chinese craftsmen. One vendor indicated this was done in the Mong La area but three others informed us that carving was done across the border in China. One shop displayed pendants with Chinese 'governmentissued registration cards' carrying a photo of the ivory item for sale. Unfortunately no photos could be taken in this shop therefore we lack detail on these cards (and in fact they may not be genuine). The system of registration cards is an obligatory requirement for the sale of African ivory in China but not Myanmar, again suggesting links with the internal Chinese markets. The origin of the ivory was unclear, with two vendors unequivocally stating it originated from Myanmar and four pointing across the border to China, in which case it comprises a combination of Asian and African ivory. While the majority of the 60+ species of wildlife we observed for sale in Mong La during our surveys occur in Myanmar, the presence of 5 carved hippo teeth for sale in one shop and African rhino horn in another, may be indicative of a trade link to Africa, either directly or via China. Furthermore, we observed parts of species that were not native to Myanmar but that do occur in China, such as Himalayan blue sheep Pseudois nayaur and Tibetan antelope Pantholops hodgsonii, again suggesting trade links with China.
Prices of carved ivory ranged from $155 for a cigarette pipe or $164 for a thin necklace to $820 for a 3.5-cm thick carved bangle or a 30 cm tall figurine. Fake ivory made of resin or plastic was significantly less expensive than real ivory, with for instance the asking price of a 1.5 and 2.0 cm wide fake ivory bangle being $41 and $57 against a some $279 and $377 for a genuine similar sized one.
A back-of-an-envelope calculation of the retail value of the ivory for sale based on the average price the most commonly observed carvings (Table 1) arrives at a value of $1.10 million. Adding the 49 raw and polished tusks at an average value of $2500 for a medium-sized specimen suggests a total retail value of $1.22 million.
Discussion
Volumes of trade in a comparative context
The illegal trade of elephant ivory and elephant parts flourishes in Mong La, perhaps in part as a reflection of the limited efforts made by both the international community and local authorities to address problems in law enforcement and compliance with existing laws and CITES regulations. The increase in ivory trade we observed over the course of our study in Mong La fits in well with the overall pattern observed globally Milliken et al., 2013) . More or less coinciding with the start of our study in 2006, global ivory transactions have increased year upon year. This is particularly apparent in transactions involving large quantities of raw ivory over 100 kg and transactions of carved ivory less than 100 kg. The former points to a significant increase in raw ivory supply as measured by the frequency of raw ivory trade activity in this weight category, which in 2011 was at a level almost three times what it was in 1998, whereas the increase of carved ivory transactions in the smaller weight classes also indicates growth in end-use ivory market demand . The pattern that more worked ivory trade activity is transpiring because more people in more locales are consuming carved ivory has been observed in a number of key markets in Asia (Guangzhou, China: Martin and Vigne, 2011; Vientiane, Laos: Nijman and Shepherd, 2012a,b; Bangkok, Thailand: Doak, 2014); from our observations it seems that Mong La fits this pattern. It is also worth noting that Underwood et al. (2013: p. 9 ) reported a marked increase in the role of Southeast Asian countries in the global ivory trade in recent years, especially in transactions involving raw ivory over 100 kg and transactions of carved ivory less between 10 and 100 kg; again our observations in Mong La fit this pattern.
This is the first quantitative report of a significant trade in dried elephant skin in Asia. All the evidence suggests that these skins are derived from Asian elephants in Myanmar (very few elephants remain in China (Choudhury et al., 2008) and African elephant skin is not known to be traded into Asia) to be used either locally in Mong La or, more likely, to enter the Chinese market. During 2006 surveys of the traditional medicinal markets of Kyaik-tiyo and Tuang Gyi, in interior Myanmar, we found small amounts of elephant skin (i.e. 23 and 3 pieces, respectively) (Shepherd and Nijman, 2008 ) at a very different scale than observed in Mong La. Santiapillai (1997) stated that there were reports of elephants being illegally killed for their hides in Myanmar, which were apparently smuggled to China, but his account lacks details. These reports in all likelihood do not refer to complete hides but instead to pieces of skin as observed in Mong La (象皮 [Xiang Pi] is translated to English as elephant skin or elephant hide). In 1996, Guo et al. (1997) found 2-3 kg of elephant skin pieces for in the town of Xi'an in China's Shaanxi province, and in 1997 Li and Wang (1999) (VN and CRS, unpublished data) , and the medicinal markets in Vientiane (Nijman and Shepherd, 2012b) .
In addition to market surveys, Guo et al. (1997) analysed questionnaires from 13 traditional Chinese medicine manufacturers. They tabulated the average annual consumption of elephant skin for the period 1990-1995 at 45,000. Unfortunately, no unit was given for this entry, but all but one of the other 32 entries were given in kg or in pieces. Whichever it is, kg or pieces, this represents a considerable amount of elephant skin (taking an average of 50 g for a piece this equates to 2250 kg or the equivalent of some 39 dead elephants). Furthermore, Guo et al. (1997) state that their data ''only reflects the annual average consumption of wildlife items by 13 of the 104 key TCM manufacturers, and there are as many as 1000 TCM manufacturers in China". This same scale of trade in elephant skins becomes apparent when examining seizure data (Table 2) . Nooren and Claridge (2001) and O'Connell-Rodwell and Parry-Jones (2002) document two seizures of elephant skin in Yunnan and Guangzhou, reported to be equivalent to 20 and 260 elephants, respectively, with the smaller seizure originating from Myanmar. More recent seizures are reported from Baoshan and Dehong Dai, both bordering Myanmar, with the latter shipment originating from Myanmar, as well as from Phyue in Myanmar. Combined these five seizures represent over 300 dead elephants, with a significant proportion of them originating from Myanmar.
The trade in dried elephant skin is probably largely a by-product of the illegal killing of elephants for their ivory and/or meat, or as a consequence of human-elephant conflict within Myanmar.
However, the open availability of this easily recognisable part of a totally protected species with apparent impunity may indicative of the lack of law enforcement in Mong La.
Law enforcement with respect to ivory appears to be completely absent in Mong La: in the 23 years that the Elephant Trade Information System (ETIS) database, which TRAFFIC manages on behalf of the CITES Conference of the Parties, has been operational, Myanmar is one of only 10 elephant range countries that never submitted any data on confiscations for inclusion in the analysis. As such, on a global scale, Myanmar does not feature prominently in the international ivory trade. In contrast, China consistently is identified in the ETIS analysis as the main destination for ivory in Asia .
The open sale of elephant ivory and elephant products as observed in the present study places Mong La firmly in the top of Southeast Asian cities in terms of volume and availability, especially when considering the volumes observed in 2013-2014 (3 294 items in 27 shops). In fact, based on post-2008 surveys, only in Bangkok and Phayuha Kiri in Thailand (13,237 items in 120 shops: Doak, 2014; 4 455 items in 8 shops: Stiles, 2009 ) and Guangzhou in China (6 437 items in 80 shops: Martin and Vigne, 2011) have larger volumes been observed. However, it seems that raw tusk were far less available in these towns than in Mong La.
A recent emergence of ivory trade and it economic value
We did not observe any ivory for sale in 2006 and only small amounts in 2009. Given the prominence of the ivory shops in 2013-2014 it is highly unlikely that we would have missed significant quantities of ivory during the first two surveys. Indeed Davies (2005) Interestingly, despite gaining popularity in the ivory markets of China no mammoth ivory was observed nor did we observe intricate large ivory carvings. The reasons for this are unclear but may suggest that while Mong La has links to certain ivory trade centres in China, this may not include skilled carving centres or cities where mammoth ivory is regularly traded.
Prices of ivory observed in Mong La are very much in line what has been observed recently in southern China and Vietnam (where Ho Chi Min City and Hanoi cater both for the internal and Chinese market: Stiles, 2008) (Table 1) . Pendants were considerably more expensive than in Vietnam and China, but not when their larger than average size is taken into account, and other differences are best explained by size differences and the intricacy of the carving. When comparing inflation corrected prices of 1.0 cm bangles (these being more or less identical throughout Asia), it becomes clear that asking prices in Mong La (average $303) are more in line with that in Guangzhou, China ($433: Martin and Vientiane, Laos ($352, VN and CRS, unpublished data 2011) , with the Vientiane ivory trade being strongly tied to China (Nijman and Shepherd, 2012a) , than for instance Tachilek, Myanmar ($82, VN and CRS, unpublished data 2013) , Bangkok ($144), Phayuha Kiri ($50) (Stiles, 2009) , Ho Chi Min City ($140) or Ha Noi ($228) (Stiles, 2008) . In fact, taking Guangzhou as a centre of Asian ivory trade there is a significant negative correlation between the average asking prices for these bangles and the distance to Guangzhou (Spearman Rank Correlation Coefficient, r = À0.76, n = 7, P = 0.04).
The combined retail value of the ivory in Mong La was estimated at over $ 1 million, making the sale of ivory an important economic contribution to the local economy, and certainly to those in control of the flow of ivory. We have no data on who benefits from this but any solution to curb the illegal trade in, from and through Mong La has to take these individuals and organisations into account.
International aspects and how to curb the trade
While all observations were made on the Myanmar side of the international border it is clear that the trade in ivory and elephant parts involves considerable cross-border transactions. By all accounts Mong La is best considered a Chinese enclave in Myanmar, using Beijing time, paying in Yuan and speaking Chinese, with a strong outlook towards China. In fact, approaching Mong La from the Myanmar side it feels as if one enters the town through the backdoor over a little used double-tracked road. Just like many aspects of daily live in Mong La, the different aspects of the ivory trade (sourcing, carving, selling and buying) occurred across the Myanmar-China border.
Based on our study it appears that at least part of the ivory originates from Myanmar and enters China after purchase by Chinese customers. A larger amount of ivory (both raw and carved) enters Myanmar from China, only to re-enter China after being purchased by Chinese clientele in Mong La. We lack the data to trace the origin of this ivory (e.g. through DNA or isotope analyses: Wasser et al., 2004; Gupta et al., 2006; Singh et al., 2006) , but given the large amount of African ivory for sale in China it is likely that at least part of the ivory is derived from African elephants. Indeed the observation of Chinese registration cards, when genuine exclusively used for African ivory for sale in accredited Chinese shops, in Mong La, is indicative of African ivory having entered Myanmar. Milliken et al. (2013, p. 14) noted that ''over the last three years, in terms of frequency and scale, the Chinese market has been more heavily implicated in illicit trade in ivory than any other country. (Stiles, 2008; Nijman and Shepherd, 2012a) , and indeed the ETIS analysis ) that China's ivory trade is not geographically restricted to China. Increasingly ivory trade in neighbouring countries are China-oriented and controlled. There are probably no easy solutions for curbing the trade in Mong La as multiple players are involved, each with their own agenda, reach and responsibilities. From a naive strictly legalistic viewpoint it is the central government in Myanmar that has the authority to deal with its internal ivory markets, including Mong La. They furthermore have the responsibility to prevent any ivory from leaving the country, whereas China has the moral and legal obligation not to allow it to enter its territory. In Mong La, however, for the last decades the central Myanmar government have little say in how it is ruled or governed. The overlord Sai Leung, aided by the National Democratic Alliance Army of the Eastern Shan State, and other local rulers may have a greater influence, but it is unlikely they can operate without the (implicit or explicit) approval of China. Enforcement efforts need to be stepped up considerably, ideally with the backing of the Myanmar and Chinese central governments. We recommend that the Myanmar and Chinese CITES authorities come liaise urgently -joined if possibly by the local Mong La rulers -as to resolve the illicit trade of ivory and elephant parts across their borders.
